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摘  要 
海岸带地区是全球人口、经济活动和消费活动高度集中的地区，同时也是海
洋自然灾害最为频繁的地区。台风、洪水、风暴潮等自然灾害给沿海地区的生命
安全和财产安全带来严重的威胁。海岸带湿地能通过降低台风风速、削减波浪能
和浪高、降低台风过程洪水的水位和流速，从而减少台风灾害，这就是海岸带湿
地的台风防护服务。尽管海岸带湿地为人类提供了包括台风灾害防护在内的多种
服务，但是人类活动已经或者正在导致海岸带湿地的面积不断缩小，其中重要原
因之一是没有能够赋予湿地生态系统服务适宜的经济价值。本论文在对台风致灾
因子和湿地的台风防护作用机制研究基础上，综合利用环境经济学、计量经济学
的理论，以及 ArcGIS 空间分析工具和 MATLAB 统计分析工具，建立了我国湿
地台风防护服务价值评估模型，并对我国沿海地区经常受台风袭击的海南省、广
西壮族自治区、广东省、福建省、浙江省和上海市的湿地台风防护服务价值进行
了系统评估。主要结论如下： 
1）论文系统分析了影响台风灾害的因素（包括台风风速、台风过程的降水、
台风影响地区的财产、湿地空间分布等），以及湿地台风防护服务作用机制，在
此基础上，论文建立了台风灾害损失回归理论模型。利用 2000-2015 年间 47 个
具有完整数据的台风资料，对模型进行估计，从而建立了台风损害多元回归模型。
模型自变量为台风最大风速、最大降水量和台风经过地区湿地面积对数值，因变
量为台风的相对损害值（即台风造成的经济损失与台风经过地区 GDP 的比例）
对数值。模型总体显著性检验与单个变量的检验都显示模型具有高度显著性。回
归分析模型调整可决系数 R2 为 0.708，预测值与观测值之间的相关系数 R2 为
0.846，显示出模型具有较好的拟合关系，可以解释超过 70%台风相对损害的变
化。 
2）论文根据建立了台风尺度的台风灾害损失回归分析模型，建立了湿地台
风防护服务边际价值评估模型，并评估我国湿地台风防护服务的边际价值（平均
值、最大值、最小值）。湿地的边际价值最小值为 5.50 万元每平方千米（台风
0807Kalmaegi），最大值为 1560.31 万元每平方千米（台风 0413Rananim），平
均值为 369.58 万元每平方千米，中位值为 236.02 万元每平方千米。湿地对每场
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台风的台风防护服务的边际价值受台风路径中经过范围内的 GDP 和湿地面积的
影响，还受台风本身风速和降水量的影响。 
3）论文根据各地市级行政区受不同等级台风（超强台风、强台风、台风、
强热带风暴、热带风暴）影响的概率以及不同等级台风的平均最大风速和平均降
水量极值等数据，建立了地市级尺度湿地台风防护服务边际价值、平均价值和总
价值的评估方法，分别计算得到各市级行政区台风袭击区范围内湿地台风防护服
务边际价值、总价值和平均价值。结果显示，沿海各市台风袭击区范围内湿地台
风防护服务边际价值的均值为 314.21 万元每平方千米（最大值和最小值分别为
2045.58 万元每平方千米和 5.73 万元每平方千米），与台风尺度的边际价值基本
相同。在地市尺度，台风防护服务的平均价值为 383 万元每平方千米，平均价值
最大的是深圳市，2175 万元每平方千米，最小的是昌江市，3 万元每平方千米。
结果还显示全国湿地的台风防护服务总价值为 347.77 亿元/年，即目前状况下，
湿地每年可以减少 347.77 亿元因台风导致的经济损失。其中，台风防护服务总
价值较大的市级行政区依次为温州、泉州、广州、深圳、东莞，温州市的总价值
最高，为 29.01 亿元/年，昌江市最低，为 0.09 亿元/年。 
4）论文估算了网格尺度湿地台风防护服务价值，从而得到了 1km×1km 分辨
率湿地的台风防护服务价值的空间分布图。在 1km×1km 网格尺度，湿地台风价
值在 0 到 28204.4 万元每平方千米之间。统计各个市级行政区范围内 1km×1km
湿地所提供的台风防护服务总价值，并将其与在地市级尺度上计算得出的台风防
护服务总价值进行比较，两者之间的相关关系 R2 为 0.8016，说明本论文研究结
果具有很高的一致性和可靠性 
本文研究中在湿地面积、国内生产总值、台风路径等方面所使用的数据较其
他研究更为直观。论文建立的方法不仅可以评估湿地台风防护服务的现状价值，
而且可以预测将来随着湿地面积、GDP 的变化而导致的台风经济损失的变化。
因此，本论文关于湿地台风防护服务价值的评估结果，可与湿地的提供的其他生
态系统服务价值的信息一起，为海岸带的湿地保护和修复策略制定提供决策支撑。 
 
关键词：海岸带湿地；台风防护服务；回归分析模型；边际价值；空间分布
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Abstract 
Frequent natural disasters such as typhoons, floods, and storm threaten seriously 
the life safety and property security in the coastal zone with high density of population 
and economic activities. Coastal wetlands can reduce the damaging effects of typhoon 
on coastal communities by reducing the wind speed, decreasing the water level and 
flow rate of flood, and absorbing storm energy during Typhoon process. The drastically 
shrinking of coastal wetland area resulted from human activities is due to not placing 
proper value on them. It is very important to measure the value of coastal wetland for 
Typhoon protection and integrate these information into coastal wetland management. 
This thesis developed a model to assess the value coastal wetland in Typhoon 
protection based on the systemic study on the typhoon disaster factors and typhon 
protection mechanism of wetland, and using the multidiscipline theories and 
methodologies, including environmental economics, econometrics, ArcGIS and 
MATLAB. The maginal value, total value and average value of wentland in China’s 
coastal provinces (Hainan province, Guangxi province, Guangdong province, Fujian 
province, Zhejiang province and Shanghai) were evaluated by employing the 
established model. The main achievements of the dissertation were as follows: 
1) The study establishes theoretical regression model of typhoon disaster based on 
the systematic analysis of the factors affecting typhoon disasters (wind speed, 
precipitation during typhoon, and the spatial distribution of wetland and propert in the 
Typhoon swath) and typhoon protection mechanism of coastal wetland, A regression 
model was developed in this study using 47 major Typhoon hit China since 2000 with 
the natural log of damage per unit GDP in the Typhoon swath as the dependent variable 
and the natural logs of wind speed, rain fall, terrestrial wetland area and intertidal 
wetland area in the swath as the independent variables. The results of the overall model 
test and the significance test of the single variables show that the regression model was 
highly significant. The adjustet R-squared of the regression model is equal to 0.708 
which indicates that the model can explain over 70% of the change of relative damage 
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of typhoon. The correlation between the predicted value and the observed value is 0.846, 
and the predicted value has a good linear fitting relationship with the observed value.  
2) The study establishes the marginal value assessment model of typhoon 
protection from coastal wetland according to the established regression model and the 
marginal value of typhoon protection was evaluated. The results show that a loss of 1 
km2 wetland in the model corresponded to an average RMB 3.70 million increases in 
typhoon damage from specific typhoon, with the lowest loss is RMB 55,000(typhoon 
0807 Kalmaegi) and the highest is RMB15.60 million(typhoon 0413 Rananim). The 
results show that the marginal value of wetland for typhoon protection is non-normal 
distributions. The marginal value of the typhoon protection service for each typhoon is 
affected by the wind value, coastal wetland area and the GDP in the typhoon swath.  
3) This study estimated the marginal, annual total value and average value of 
coastal wetland for Typhoon of each coastal city using above the relationship and taking 
into account the annual probability of hits by typhoon of varying intensities (Tropical 
Depression, Tropical storm, Severe tropical storm, typhoon, Strong Typhoon and Super 
Typhoon). The results show that the mean marginal value of typhoon protection 
services in the typhoon area is RMB 3.14 million/km2 (the maximum and minimum 
values are RMB 20.456 million/km2 and RMB 5.73 million/km2, respectively) at city 
scale. The average value of wetland for typhoon protection services is 3.83 RMB/m2. 
The highest the average value is in Shenzhen City(21.75 RMB/m2), and the lowest in 
Changjiang City (0.03 RMB/m2). The results also show that the total value of wetlands 
for typhoon protection is RMB 34.78 billion per year in China, that is, coastal wetland 
can reduce RMB 34.78 billion economic losses resulted from Typhoon per year. The 
highest total value is in Wenzhou City are higher (RMB 2.90 billion per year), the 
lowest in Changjiang (RMB 9 million per year). 
4) The study estimates the value of typhoon disaster protection in grid scale 
wetland, and obtains the spatial distribution of typhoon protection value in 1km×1km 
resolution. In the 1km×1km grid scale, the wetland typhoon value is between 0 and 
RMB 282.04 million/km2. The correlation between the total value of typhoon 
厦
门
大
学
博
硕
士
论
文
摘
要
库
Abstract 
V 
 
protection services calculated at 1km×1km scale and that at city scale is 0.8016, which 
indicates that our resulted is robust. 
In this paper, the data used in wetland area, gross domestic product (GDP) and 
typhoon path are more intuitive than previous research. The method established in this 
study not only can be used to assess the value of coastal wetland for protection at current 
situation, but also can be used to predict the change of economic loss resulted from 
Typhoon witch the change of area of wetland and GDP. Therefore, the resulted results 
of this paper, together with values of other ecosystem services provided by the coastal 
wetland can inform the development of strategy restoring and preserving coastal 
wetland.  
Key Words: Coastal wetland; Typhoon protection service; Regression model; 
Marginal value; Spatial distribution  
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